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Comments and 
correspondence 
Comment on 'Linearisation of the response 
from a platinum resistance thermometer' 
In a recent paper Nobbs ( 1  982) has presented two circuits to 
linearise the relationship between temperature and resistance of 
a platinum thermometer. Unfortunately, the way he indicates to 
obtain the value of his fitting constant B is rather cumbersome. 
A simple formula to calculate B is given below. 
Several circuits have been developed for the same purpose 
(Foster 1974, Hoge 1979, Bolk 1979, Carius 1981). Though 
electronically different, many of these have in common the fact 
that their behaviour corresponds with a circuit consisting of the 
thermometer and a shunt resistance. This is also the case with 
the circuits of Nobbs, as can be shown as follows. 
The output voltage V(T)  of Nobbs' basic circuit is given by 
- VoB(R L + R(T) )  
V( T )  = 
1 -BR(T)  
The voltage V' (T )  developed by a current I across a circuit 
consisting of a thermometer R ( T )  and a shunt resistor P is given 
by 
ZPR ( T )  
V'( T )  = -
P + R ( T ) '  
If both circuits are equivalent then 
V( T )  V'( T )  + C (3) 
where C is an arbitrary offset voltage. Substitution of equations 
(1) and (2) in (3) results in a quadratic equation in R(T) :  
aR ' ( T )  + OR( T )  + y=  0 (4) 
which must hold irrespective of the value of T. Therefore each 
coefficient a, /? and y must equal zero. 
Solving the associate set of three equations we find the 
relation: 
B=-l/P. ( 5 )  
The circuit consisting of a thermometer and a shunt 
resistance has been analysed extensively (Bolk 1978). It is found 
that the value of P is given for any temperature range over 
which R ( T )  should be linearised. Suppose this range goes from 
1 "C to h "C with m = ( I  + h)/2. Then P can be calculated from 
* ( 6 )  
R(h) . (R(m)-R(O)-R(O (R(h)-R(m)) P= 
R(h) + R(1) - 2R(m) 
Now, using equations (5) and (6) any value of B can be 
calculated straightforwardly instead of by trial and error. 
Actually, choosing 1=-150, h=300 and thus m= 75 we obtain 
B = 4 .  O x  
43760. 
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The author replied to the comments by Bolk as follows: 
Bolk's comparison of the response of the circuit shown in figure 
1 of the original article (Nobbs 1982) with that of a platinum 
resistance element in parallel to a fixed resistance P provides a 
simple means of determining the fitting parameter B and also a 
means of interpreting the action of the circuit. Calculation of B 
by means of Bolk's equations ( 5 )  and (6) makes the functions 
V ' ( T )  and V ( T )  agree with a true linear response at the end 
points (T=l  and T=h)  and the mid-point (T=m). As pointed 
out by Bolk (1978), this is not generally the value of P that 
minimises the mean square deviation of the function from a 
linear response over a particular range of temperatures but the 
difference between the optimum and the simply calculated 
values is usually small. In this particular case the values are the 
same. 
The calculated value of the shunt resistance P is negative, 
thus the simple circuit cannot be constructed from passive 
components alone, an active circuit presenting a negative 
effective resistance must be used. The current mirror 
arrangement of the operational amplifier shown in figure 1 of 
Nobbs (1982) is acting as a negative impedance converter of the 
resistance of the element (R(T))  and the leads (RL) .  The circuit is 
thus equivalent to a fixed resistance R3 in series, not parallel, 
with a negative resistance -(R*/R ,)(RL + R(T)).  The effective 
resistance Rs presented to the voltage difference V, is given by 
the following equation. 
R s = R 3 - (R  z/R I )(R L + R(T)).  (1) 
The output voltage Vs( T )  across (R  L + R( T ) )  is simply 
which gives the familiar function 
(3) 
177 0022-3735/83/020177 + 02 $02.25 0 1983 The Institute of Physics 
